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REMARKS 

Please consider the following reasons for this Pre- Appeal Brief Request For 
Review. 

Claims 1-3, 5-17, 19-21, 23 and 24 are pending and stand rejected in the above- 
referenced application. 

Claims 1, 2, 5, 6, 9, 10, 12, 13, 15-17, 21 and 23 stand rejected under 35 U.S.C § 
103 (a) as unpatentable over Chu (U.S. Patent Publication 2004/0192058) in view of Ma 
(U.S. Patent 6,830,877). However, there are clear errors in the Examiner's rejection. 

Claims 1, 9, and 15 recite, inter alia, treating the photoresist pattern comprising 
an ArF photoresist material with plasma generated by exciting a fluorine-free carbon- 
containing gas. Claim 12 recites, inter alia, forming a polymer layer comprising carbon 
on the surface of the photoresist pattern comprising an ArF photoresist material using 
plasma generated by exciting a fluorine-free carbon-containing gas. Claim 21 recites, 
inter alia, forming a polymer layer using plasma generated by exciting a fluorine-free 
carbon-containing gas, the polymer layer comprising carbon on the surface of the 
photoresist pattern comprising an ArF photoresist material. 

As such, in the present application, an ArF photoresist pattern is treated with 
plasma generated by a fluorine-free carbon -containing gas. Carbon radicals from the 
plasma generate a polymer layer on the ArF photoresist pattern. The polymer layer 
formed substantially of carbon covers the photoresist pattern and protects the photoresist 
pattern from deformation during a subsequent etching process using plasma containing 
fluorine radicals. The deformation occurs because the fluorine radicals in the subsequent 
etching process may eat away the ArF photoresist pattern. Accordingly, due to the 
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polymer layer formed substantially of carbon radicals, the ArF photoresist pattern can be 
protected. 

In the Final Office Action, the Examiner asserted that Chu discloses treating the 
photoresist pattern with plasma generated by exciting a fluorine-free carbon-containing 
gas, and the Examiner asserted that the photoresist pattern of Chu can be replaced with 
ArF photoreist pattern of Ma. 

However, applicants respectfully submit that Chu does not disclose plasma 
generated by exciting a fluorine-free carbon-containing gas . In contrast, Chu discloses 
that the photoresist is treated with a carbon monoxide (CO) containing plasma . The CO 
containing gas plasma of Chu is different from a fluorine-free carbon-containing gas 
plasma because the CO containing gas plasma can still include fluorine. One of ordinary 
skill in the art understands that CO can be used, for example, in combination with CH2F2 
and C4F8. As such, the Examiner assertion that the CO containing gas of Chu is the same 
as fluorine-free carbon containing gas of the claimed embodiment is a clear error. 

Furthermore, the Examiner fails to show proper motivation for modifying Chu to 
include an ArF photoresist of Ma. In contrast, Ma teaches away from using an ArF 
photoresist material in connection with treating a photoresist pattern by exciting a carbon- 
containing gas as described in Chu. This is because in Ma the photoresist materials 
including the ArF photoresist material are treated by a heat process such as curing or 
annealing. For example, Ma states that "it is yet another object of the present invention 
to provide a method for forming via openings or contact holes that have improved aspect 
ratios by first exposing the photoresist to UV radiation for a time period of at least 1 
minute at a temperature of at least lOO'C ." See col. 3, lines 28-32 of Ma. It is well 
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known in the art that the curing process applied to the ArF photoresist material taught by 
Ma is a different type of photoresist pretreatment compared to the plasma treatment by 
exciting a carbon-containing gas taught by Chu, because such a heat treatment of Ma 
takes longer and should be performed in separate chambers. Therefore, unlike the 
Examiner's assertion, one of ordinary skill in the art would not be led to replace the 
photoresist material of Chu with the ArF photoresist material of Ma. 

Therefore, there are clear errors in the Examiner's rejection based on Chu in view 

of Ma. 

Claims 1, 2, 5-10, 12, 13, 15-17, 19-21 and 23 stand rejected under 35 U.S.C § 
103 (a) as unpatentable over Lindley (U.S. Patent 6,326,307) in view of Meyer (U.S. 
Patent 4,504,574) and Ma. However, there are clear errors in the Examiner's rejection. 

In the Final Office Action, the Examiner acknowledges that Lindley fails to 
disclose the photoresist treatment using a fluorine-free carbon-containing gas and 
acknowledges that Lindley fails to disclose an ArF photoresist material is used. The 
Examiner relies on Meyer to disclose the use of a fluorine-free carbon-containing gas, 
and relies on Ma to disclose the use of an ArF photoresist. 

Although Meyer discloses a carbon monoxide (CO) plasma, Meyer does not 
disclose that the carbon monoxide plasma is a fluorine-free carbon-containing gas. Even 
assuming, arguendo, that the CO plasma is a fluorine-free plasma, one of ordinary skill in 
the art would not modify a fluorine contained plasma of Lindley to include a fluorine free 
plasma of Meyer, because Lindley emphasizes the advantages of using fluorine contained 
plasma. For example, Lindley states that "the pretreatment includes difluoromethane 
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(CH 2 F 2 ), and its presence or that of a similar hydrofiurocarbon is considered crucial for 
this embodiment". See col. 8, lines 42-45 of Lindley. 

Furthermore, Ma teaches away from using an ArF photoresist material in 
connection with treating a photoresist pattern by plasma as described in Lindley. This is 
because in Ma the photoresist materials including the ArF photoresist material are treated 
by a heat process such as curing or annealing. In contrast, Lindley describes that a heat 
treatment such as annealing is a different type of photoresist pretreatment from the 
plasma treatment performed by exciting a fluorine-free carbon-containing gas in Lindley, 
because such a heat treatment takes longer and should be performed in separate chambers. 
See e.g. , col. 10, lines 2-4 of Lindley. 

Therefore, there are clear errors in the Examiner's rejection based on Lindley in 
view of Meyer and further in view of Ma. 

An early and favorable reconsideration is earnestly solicited. 

Respectfully submitted, 

/Jaewoo Park/ 

Frank Chau 

Reg. No. 34,136 

Jaewoo Park 

Ltd. Rec. No. L0302 

Attorneys for Applicant s) 

F. Chau & Associates, LLC 
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